The python of Indonesian Sundaland has been traded for its distinct skin colour and patterns. The need for rapid method in cross-species amplification for Indonesian Sundaland python is useful to contribute in management of sustainability harvesting system. In this research, we screened 10 microsatellite primers which are previously used for Australian, New Guinean, Chinese and Burmese pythons and 7 potentially amplifiable primers for African and Asian reptiles. Python breitensteini showed a greater number of alleles (2-8 alleles) than Python bivittatus (1-3 alleles) and Python brongersmai (1-2 alleles). The observed and expected heterozygosity for all species were ranged from 0 to 1.00 and 0 to 0.79, respectively. According to the high cross-species amplification rates, 15 out of 17 primers were useful in assessing the genetic diversity and conservation genetic of Indonesian Sundaland python. Among the 15 primers, MS3 generated the highest number of allele for P. breitensteini (8 alleles), P. bivittatus (3 alleles), and P. brongersmai (2 alleles). We proposed MS3 locus as a suitable marker for Indonesian Sundaland python.
INTRODUCTION


Python is a nonvenomous snake and famous for its large body size. Among five species of python distributed in Indonesian Sundaland (Java, Borneo, and Sumatera), two of them are categorized into long-tailed python, namely reticulated python (Malayopython reticulatus) and Burmese python (Python bivittatus) and three of them are categorized into short-tailed pythons, namely Sumatran short-tailed Python (Python curtus), Brongersma's short-tailed Python (Python brongersmai), and Bornean short-tailed Python (Python breitensteini). Currently, the availability of python in the wild has gathered a great attention from Indonesian wildlife authorities due to massive threats of hunting in nature, deforestation and land conversion for agriculture [1, 2] . Moreover, the demand for Indonesian Sundaland python for its skin color and patterns in the international market urged many conservation agencies to assist the management of wildlife trade. The information on the sustainability of harvesting system of Indonesian reticulated python was already described [3, 4] . Harvesting of reticulated python in Indonesia officially only included one subspecies, P. reticulatus reticulatus which was widely distributed in Sumatra, Kalimantan, Java, and Sulawesi. The trade of two other subspecies, P. reticulatus saputrai (Selayar Island and Southwest Sulawesi) and P. reticulatus jampeanus (Tanahjampe Island), were banned according to Indonesian annual quota system. Therefore, management support regarding the harvesting system, including the use of molecular data to detect the origin of the specimens will be very beneficial for its implementation.
The use of microsatellite markers has been widely developed to detect illegal trade in many species such as broad-headed snakes, Hoplocephalus bungaroides [5] , Cape parrot, Poicephalus robustus [6] , and the identification of ivory species origin traded in African black market [7] . Previous studies also revealed the use of microsatellite primers on python, such as those for Australian and New Guinean pythons [8] , invasive Burmese python (Python molurus bivittatus) [9] and Python bivittatus in China [10] . Meanwhile, little is known about Indonesian Sundaland pythons, including their genetic diversity. However, the development of microsatellite primers may cost considerable price and time consuming, in order that the use of cross-species amplification becomes an alternative way to find a suitable marker for closely related species determination.
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MATERIALS AND METHODS
A total of 13 specimens collected directly from the wild consisted of Python breitensteini (n = 10) from Borneo, P. bivittatus (n = 2) from Java, and P. brongersmai (n = 1) from Sumatera in 2016. Distinct color patterns of the three Sundaland pythons is showed in Figure 1 . Animal ethics was approved by the Ethical Committee of Brawijaya University with the letter of Ethical Clearance No: 68-KEP-UB. DNA was isolated from muscle tissue using Qiagen DNeasy kit following the manufacturer's instruction. Whole genomic DNA was analyzed qualitatively using 1% agarose gel and tested quantitatively using a spectrophotometer. We used 17 primers which have been designed for Morelia spilota [8] and Python bivittatus [9] and [11] (Supplementary 1). 
ISSN. 2087-2852 E-ISSN. 2338-1655
Indonesian Sundaland Python (Maulidi et al)
The PCR amplification was performed following the original authors for each primer, except that of [11] 
containing 20 µL Go Taq® green (Promega Co., USA), 0.8 µM forward primer, 0.8 µM reverse primer, 14.4 µL nucleasefree water, and 4µL genomic DNA. The PCR products were visualized on 2% agarose gel with 100bp DNA Leader (Promega) as DNA marker. Calculation of the number of alleles (Na), observed heterozygosity (Ho), and expected heterozygosity (He) were performed using GenAlEx 6.501 [12] .
RESULT AND DISCUSSION
Majority of loci were amplified among three different species of python except that of MS5 in P. brongersmai and MS27 for P. bivittatus. Fifteen out of 17 primers produced various number of alleles which ranged from 1 to 3 for P. bivittatus, 1 to 2 for P. brongersmai, and 2 to 8 for P. breitensteini. However, we found fewer alleles than those observed for MS9 and MS16 loci [9] ; and for MS5, MS13, and MS16 loci [10] . Nevertheless, this discrepancy might due to differences in sample sizes between the three studies. Higher number of samples is beneficial for obtaining more genetic variety within the population. Limited number of samples can be caused by short duration of sampling in each region and the number of alleles and heterozygosity can be increased by adding more samples and loci, as well as selecting certain loci with multiple alleles. However, the potential primer for cross-species amplification can be determined by the multiamplification ability. In this case, the cooccurrence of any alleles found in the three different species indicates the inferred potential primer.
Best markers were categorized by at least 50% of amplification success and those that were polymorphic with at least three alleles [13] . The observed heterozygosities (Ho) ranged from 0.00-0.60 for P. breitensteini, 0.00-1.00 for P. bivittatus, and 0.00 -1.00 for P. brongersmai. The expected heterozygosity (He) ranged from 0.20-0.79 for P. breitensteini, 0.00-0.63 for P. bivittatus, and 0.00-0.50 for P. brongersmai. Heterozygosity reflects allele variation within different loci which is an appropriate parameter for measuring genetic variation in a population [14] . The differences in genetic variability is likely due to differences in geographical and ecological conditions by which all three studied species were found in different islands. Python breitensteini is found only in Borneo, meanwhile P. brongersmai in Sumatera and P. bivittatus in Java Island [15] .
The highest number of alleles was generated by MS3 for P. breitensteini (8 alleles), followed by MS1 (5 alleles), MS27 (5 alleles), MS13 (4 alleles), Pmb N14 (4 alleles) and KE961431.1 (4 alleles). However, MS3 was also amplified in P. bivittatus (3 alleles) and P. brongersmai (2 alleles) with higher number of alleles and samples than the other primers. The co-occurence of alleles found in this study and those observed in 13 python species [8] and in P. m. bivittatus of Florida [9] indicates the potensial use of these studied primers as forensic molecular markers. The success of cross-species amplification can occur due to the taxonomic proximity of the samples [16] . In addition, the high rate of amplification success in P. breitensteini provides the possibility for these markers, especially MS3 locus, in an untested species of Sumatran short-tailed python (Python curtus). Therefore, microsatellite loci described in our study would be useful for future identification of genetic diversity and population structure among Indonesian Sundaland python as well as providing effective information for wildlife management of python in Indonesia.
CONCLUSION
Cross-species amplification was successful in all three python species in Indonesia except in MS5 in P. brongersmai and MS27 for P. bivittatus. From these results it is found that MS3 is a marker with the highest number of alleles (8 alleles) for P. breitensteini. 
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